Pancreatic islet blood perfusion in the nonobese diabetic mouse: diabetes-prone female mice exhibit a higher blood flow compared with male mice in the prediabetic phase.
The present study tested the hypothesis that changes in pancreatic islet blood flow correlate with the difference in diabetes incidence between male and female nonobese diabetic (NOD) mice. The blood flows were determined by a microsphere technique. In animals aged 10 and 14 weeks, the islet blood perfusion was 3-fold higher in female NOD mice compared with that in either age-matched male NOD mice or age- and sex-matched control ICR mice. At 5 weeks of age islet blood flow was similar in all groups. No differences between male and female NOD mice in whole pancreatic, duodenal, ileal, or colonic blood flows were observed at any time point. Administration of a bolus dose of aminoguanidine (a blocker of inducible nitric oxide synthase) to 10-week-old animals selectively and markedly decreased islet blood flow in female NOD mice, whereas islet blood flow in ICR mice and male NOD mice remained unaffected. Aminoguanidine did not affect mean arterial blood pressure or whole pancreatic blood flow in any of the groups. Injection of N(G)-methyl-L-arginine, an unspecific inhibitor of both constitutive and inducible nitric oxide synthase, markedly decreased whole pancreatic and islet blood flow to the same level in both male and female NOD mice. These combined findings suggest that diabetes-prone female NOD mice have an increased islet blood flow, which is mediated by an excessive production of nitric oxide formed by inducible nitric oxide synthase. The islet blood hyperperfusion may augment homing to the pancreatic islets of inflammatory cells and soluble factors involved in beta-cell destruction during the development of insulin-dependent diabetes mellitus in this animal model. The presently observed gender difference in the blood flow response could, therefore, at least partially explain why female NOD mice are more prone to develop hyperglycemia than the males.